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第二章设计合成了一种新型的偶氮苯基团桥连的双 β-二酮配体 4, 4’-(4, 4, 4































The rare earth β-diketonate complex is one of the most widely studied 
molecular-based materials.This is mainly based on the β-diketone ligand as a classical 
chelate ligand, it can chelate with rare earth metal ions to form a stable six-membered 
ring by enol form and to give kinetic lability of rare earth complexes with certain 
stability. In the rare earth β-diketonate complexes, the β-diketone ligand can highly 
transfer its energy to the rare earth ions owing to its high molar absorption 
coefficients, and they can emit the characteristic fluorescence of rare earth ions when 
exposed with ultraviolet light. Hence, they have wide application prospects in the 
fields of fluorescent device materials, magnetic materials, catalysis, molecular 
recognitions and adsorption.Therefore, the development of novel rare earth 
β-diketonate complexes and their performance research have important practical 
significance. 
In this paper, an azobenzene group with photoresponsive property was introduced 
into the bis-β-diketone ligand to construct a dual-core rare earth β-diketonate complex 
with photoresponsive property.It is desirable to develop rare earth β-diketonate 
complexes with multifunctional properties.The main contents of this paper are as 
follows: 
The first chapter is the introduction.The research progress of rare earth β-diketonate 
complexes is elaborated from mono/bis β-diketone ligands two aspects. The important 
applications of β-diketonate rare earth complexes are briefly introduced. The basic 
profiles of rare earth β-diketonate complexes derived from azobenzene are introduced, 
and the research ideas and significance of this paper are present. 
In the second chapter, a novel bis-β-diketone ligand of 4,4'- 
(4,4,4-trifluoro-1,3-butanedione) azobenzene(L) and its Ln2L3(DMSO)4(Eu3+, Gd3+ 
and Tb3+) complexes were synthesized.  The purity of the complexes was 
















complex was characterized by thermogravimetric analysis. And the single crystal 
structures of the complexes were obtained by X-ray single crystal diffraction.The 
structure of complexesis proved to be binuclear triple helix. 
In the third chapter, we discuss the photoisomerization behavior of 
4,4'-(4,4,4-trifluoro-1,3-butanedione) azobenzene ligand (L)and its three 
bis-β-diketonate rare earth complexes Ln2L3(DMSO)4 in ethanol and acetonitrile, 
respectively. Their isomerization rate constants and photoisomeirzation yields were 
obtained. The thermo-isomerization property and their photoresponsiveness of the 
ligand and its complexes in the polymer polymethyl methacrylate film were 
discussed.Finally, we discuss the theoretical reason for the non-luminescence of these 
three bis-β-diketonate rare earth complexes. 
The fourth chapter gives a brief summary and prospect of the work of the 
dissertation. 
 

































































1.1.1 单 β-二酮类稀土配合物的相关概述 
 










































究了在苯甲酰三氟丙酮 (Hbfa)/三乙基 -戊基鏻双（三氟甲基 -磺酰基）酰胺
([P2225][TFSA])的混合体系中不同稀土物质的萃取行为（主要研究了 Nd3+、Dy3+
两种稀土离子）。通过坡度分析不管水相中的酸性介质的种类如何，提取的复合
物的化学计量显示稀土金属离子: β-二酮配体为 1:3。此外，还通过 [bfa]-阴离子
浓度坡度分析，计算分别得到了[Nd(bfa)3]和[Dy(bfa)3]的螯合形成常数，其中
[Dy(bfa)3]的螯合常数较大，表明 [Dy(bfa)3]在离子液体体系中比[Nd(bfa)3]更稳定。
又通过 DFT 计算的模型，发现 Dy-O 的平均键长小于 Nd-O 的 0.321 Å，因此与
Nd3+离子相比，Dy3+离子与[bfa]-阴离子结合能力更强。最后结构证明在 Hbfa / 
[P2225] [TFSA]体系中可以优先提取出[Dy(bfa)3]化合物，达到稀土离子分离的目的。 
稀土-β-二酮配合物在光致发光领域的研究，如 2017 年，Lippy F. Marques
等人[54]报道了一种新的稀土-β-二酮配合物([Eu(btfa)3(dmbpy)])的合成，结构表征，





















一种器件的最大电流效率为 3.9 cd / A，最大亮度为 193 cd / m2，结果表明了该复





稀土-β-二酮配合物在生物探针方面的应用研究，如 2012 年，ShuangSheng 
Zhou 课题组[55]，合成了两种新的具有姜黄素(HCUR)和吡啶的稀土配合物和含有
稀土络合物分子标记的细胞成像，如图 1.4 所示。所得到的两种配合物在 DMSO 
 
 
图 1.4 姜黄素(HCUR)的结构及其稀土配合物和细胞成像 
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